Certain 3-substituted-pyrazolo[l ,5-a]pyrimidines has been of recent interest due to their ability to inhibit the enzyme ß'^'-cyclic AMP phosphodi esterase and their interesting cardiotropic prop erties1-3. Moreover, antipyritic, antiinflammatory and anticancer activity has been reported for many pyrazolo [l,5-a]pyrimidine derivatives during the last decade4-7. In our previous w ork8-12 we have reported synthesis of 4,5,6,7-tetrahydropyrazolo-[l,5-a]pyrimidine derivatives via cyanoethylation of 5-aminopyrazoles and cyclisation of the resulting 5-amino-l-/?-cyanoethylpyrazole derivatives. In continuation of this work the behaviour of the 5-aminopyrazole derivatives (1 a-e) toward the action of a variety of a./9-unsaturated reagents was in vestigated. Thus when lb -d were treated with acrylonitrile in aqueous pyridine solution, products which may be formulated as 2 a-c or isomeric 3 a-c were formed in high yields. Structure 3 was estab lished for these products by their synthesis via the action of /?-cyanoethylhydrazine (4) on 2-phenylhydrazono-3-ketiminobutyronitrile (5a), 2-phenylhydrazono-3-ketimino-3-phenylpyopionitrile (5 b) and ethyl /S-ethoxy-a-cyanocrotonate (6). Com pounds 3 a -c were readily cyclised into the corre sponding pyrazolo [l,5-a]pyrimidine derivatives (7 a-c) by the action of acetic acid-hydrochloric acid mixture. 
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Recently S ito et a l. 13 has reported th a t ethyl (4-ethoxycarbonyl-5-aminopyrazol-1 -yl) methylenecyanoacetate rearrange into ethyl (4-ethoxycarbonyl-5-ylamino) methylenecyanoacetate in presence of basic catalyst. The authors has considered this rearrangem ent reaction to proceed via intermolecular aminolysis rather th an a Dimorth-type intra molecular rearrangem ent mechanism. I t seemed to us quite possible th a t a similar rearrangement might take place during the reaction of 4 with 5a,b or 6 leading to compounds 2 rather th an suggested 3. Also it seemed to us possible th a t 3 may undergo rearrangem ent into 2 under condition used to effect their cyclization. In order to exclude such possibili ties, 3-pheny lazo-2-methyl-4,5,6,7-tetrahydropyrazolo[l,5-a]pyrimidin-7-one (9) was synthesised via the reaction of /9-alanine with 3-methyl-4-phenylazo-5-chloropyrazol3 (8) in presence of phosphorus oxychloride. This product proved to be different from 7 a and thus excluding the possibility of r ^arrange-starting materials or highly impure oils which we were unable to identify.
An investigation of the behaviour of 1 a-d toward the action of methylacrylonitrile or m ethyl m etha crylate indicated th a t 1 a-e do not add to the a,ß-unsaturated double bond in the latter reagents under the experimental conditions previously used to effect their addition to acrylonitrile. However, when the reaction of 1 a-d with methylacrylonitrile and/or methyl m ethylacrylate was conducted in refluxing ethanolic sodium ethoxide, the pyrazolo-[l,5-a]pyrimidine derivatives (7d-h) were obtained. That compounds 1 readily adds in to the a,ß-unsaturated linkage in acrylonitrile whereas more drastic conditions were required to effect their addition to methylacrylonitrile and m ethyl m eth acrylate is in accordance with the reactivity of these compounds as Michael acceptors14-15. The structure proposed for 7 d, e, g was established by their synthesis via reaction of /9-cyanopropylhydrazine (10) with co-cyanoacetophenone (11), 5 a and 6 to yield the 5-amino-l-/?-cyanopropyl derivatives (3d-f), which on treatm ent with acetic acid-hydro chloric acid mixture afforded the pyrazolo[l,5-a]-pyrimidine derivatives (7d, e,g), respectively. Trials to effect addition of l e to methylacrylonitrile or methyl methacrylate under similar conditions were unsuccessful. However, synthesis of 7f could be effected via reaction of 10 with l,l,3-tricyano-2-aminopropene (12) and cyclization of the resulting For the synthesis of 7 f, compound 5 b was treated with 10 in refluxing ethanol using the experimental conditions previously used to effect reaction of 10 with 5 a. However, unreacted 5 b was the only isolable product. When 5 b was refluxed for a long period with 10, a product the analytical and IR data of which indicated th a t it is the azomethine deriva tive (14) The behaviour of 1 b, c toward the action of methyl phenylpropiolate was also investigated. It has been found th a t 1 b, c react with methyl phenyl propiolate to yield products the analytical data for which seemed interpretable for either structure 16 or possible isomeric 17. Attem pted synthesis of these products via the action of ethyl benzoylacetate on 1 b, c has resulted in the formation of other products which gave Analytical figures also phC=C-C02CH3 corresponding for either structure 16 or 17. Al though it seemed reasonable to assume structure 17 for the products of reaction of lb , c with ethyl benzoylacetate and structure 16 for reaction pro ducts with methyl phenylpropiolate on the basis of the well established behaviour of 5-aminopyrazoles toward the action of ethyl benzoylacetate17-21, an independent chemical proof for the proposed struc ture seemed mandetory as relative reactivities of the amino group and ring N -l in compound lb , c, in which position C4 is substituted by an electron withdrawing phenylazo group is different than th at of unsubstituted aminopyrazoles. In order to establish structure for the reaction product of l c with m ethyl phenylpropriolate, phenylazo group removed from the latter product could be effected by the action of acetic acid-hydrochloric acid mixture. The product obtained was found identical with authentic speciment of 2,7-diphenyl-5-keto-4,5-dihydropyrazolo[l,5-a]pyrimidine (18), thus establishing structure 16 for the latter product. The IR spectral data provides further evidence for structural assignment for the reaction product of l b with ethyl benzoylacetate and with methyl phenylpropiolate. Thus, the IR spectra of the pro duct of reaction of l b with ethyl benzoylacetate shows pyrimidine ring absorption a t 1705 cm-1, almost with no shift from th a t reported for the pyrimidine ring absorption of 4,5,6,7-tetrahydropyrazolo[l,5-a]pyrimidines. If this compound is the isomeric 16 it would reveal a dowmvord shift of the frequency of the ring CO group due to the conjuga tion of the CO with -C = C -. On the other hand, the IR spectra for the reaction product of l b with methyl phenylpropiolate reveals a downshift of 40 cm-1 in ring CO absorption which is compatible with structure 16.
Experimental
All melting points are uncorrected. IR spectra were determined on a perkin Elmer Model 337 spectrophotometer. A m ino-l-ß-cyanoethyl-2,3-disubstituted pyrazoles  ( 3 a -c ) 1. From 1 a -d and acrylonitrile : A solution of each of l b -d (0.1 mole) in pyridine (150 ml) and water (30 ml) was treated with acrylonitrile (0.15 mole). The reaction mixture was refluxed for 10 h and then evaporated in vaccum. The resulting product was tritu rated with ethanol, collected by filtration, and crystallised from the proper solvent. The resulting products (3 a-c) are listed in Table I . 
5-
2,3-D isubstituted-4,5,6,7-tetrahydropyrazolo[ 1,5-a ]-pyrim idin-5-on es ( 7 a -c )
A solution of each of 2b-d (10.0 g) in acetic acid (100 ml) was treated with concentrated hydrochloric acid (10 ml, 37%). The reaction mixture was refluxed for 3 h and then evaporated in vaccum. The re maining solid product was triturated with water, collected by filtration and crystallised from the proper solvent (c/. Table II) .
2-M ethyl-3-phenylazo-4,5,6,7-tetrahydropy razolo-[l,5 -a ]p y rim id in -7 -o n e (9 )
To a solution of 8 (11.0 g) in phosphorus oxychloride (50 ml) 9 .0 g of ^-alanine were added and the reaction mixture was then heated on a steam both for 20 h. The resulting solution was then poured onto cold w ater and after complete de composition of excess phosphorus oxychloride the resulting solid was collected by filtration and crystallised from dilute acetic acid to yield 5.0 g of 9; m .p. > 300 °C, IR : 3350 (NH).
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Calcd C 61. 16 H 5.13 resulting reaction products, 7d-g, are listed in Table II. 2. From l a -e and methyl methacrylate: The ex perimental procedure described above was adopted and the resulting reaction products were identified (m.p. and mixed m .p.) as 7d-g. Compound 7h was not obtained by this method. However, when solution 3g (5.0 g) in ethanol (50ml) was treated with hydrochloric (25 ml; 37.5%) and the reaction m ixture heated to boiling, compound 7h was obtained in 80% yield. : A solution of each of 11, 5a, 6 and 12 (0.1 mole) in ethanol (80 ml) was treated with 10 (0.12 mole). The reaction mixture was refluxed for 10 h and then evaporated in vacuo. The resulting solid products were collected by filtration and crystallised from the proper solvent (cf . Table I) . Ci 9H i 8N 6 Found C 69. 11 H 5.34 To a solution of each of lb ,c (0.1 mole) in acetic acid (150 ml), ethyl benzoylacetated (0.12 mol) was added. The reaction mixture was refluxed for 10 h. The solvent was then reduced to xlz of its original volume and allowed to cool. The solid product, so formed, was collected by filtration and crystallised from acetic acid. 17 
A m in o-3,4-disubstituted-l-ß-cyanoproylpyrazoles ( 3 d -g )
2,7-D iphenyl-4,5-dihydropyrazolo[ 1,5-aJpyrim idin-5-one (18)
A solution of 16 a (5.0 g) in acetic acid (100) was treated with hydrochloric acid (20 ml; 30%) and the reaction mixture was then refluxed for 100 h. The solvent was then removed in vacuo and the resulting solid product was identified (m.p. and mixed m .p.) as 18. 
